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£ FBAR(f ilm bulk acoustic resonator <4 n *HS^*?H ^ 

(Mo)AS ^l^^l <?}Jf ^-71 W^lw ; 

(A1N)S ^^#4, W tf*H £fe ^} 

4^ ^^Jf* £t*Kr FBAR ±*}"St ^W". 5E^, £ Au SE^r TiA|Sf 

# 0 l-§-?r FBAR ±*}£\ ^2.^^ 7)1^^4. , 
a- ^ofl Au Sxr Ti aIh.^ ^ofl ; n ^ el] Mo % 

^gSLsHq ? i^^(t)lxi%V)ol %H>s)4l, ^-s^ i^Bfl^ 
^ Sl-i- ^21, Mo o-r-y-^lq-nH (110) -f^aHM3# 7 H£ S , n $H 
A1N ^#^1 -*Hrtr t^jf ^ (002)^^^-9-5. ^^1^ ^ 
14^1^, FBAR£*>^ 3711 ^#a]zJ ^ $14. 

£ 3 

FBAR(film bulk acoustic resonator), ^-3]U ^ 31^, IH^I w llM" ^^i^, 
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F B A R 31 =1 4^*8 (FILM BULK ACOUSTIC RESONATOR AND METHOD OF 
PRODUCING THE SAME} 

Sl£ #efl^l FBAR £*>3 t^iflfe ^£014. 

-E2a ^ 2brr #2fl3 FBAR Mo ^-##43 S^cNl ^ ^^S-t 

-£3fe ^^Aj^Efloi] aj-s. FBAR ^^£^14. 

£4^ f- A J-^y FBAR £43 Mo £ 4^ FBAR£43 Mo ^ 

£5a ifl4 5c^ 44 £ 4€- 4€r -£4M« M-^Htt 

£7^ #efl3 FBAR £43 Mo *Hf3l^3-4 £ 4f- FBAR £43 Mo tfpf^l 

£8a vfl4 8d£ £ % v ^°fl 4^ FBAR£43 Mo ^Pr^43 &^ A 0 V ^ ^ ^t 2 ^ 
1- SEM^-S 4^14. 



01_ A 
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30,60,80: 7}# ^Sf- 31,60,81: 7l# 
35,60,85: °j|<H^i 82: ^ iie11<?i4*1# 
63,83: ^y.efl<y# 39,69,89: 
40,70,90: -g-D^^l-f 42,72,92: ^ 
44,74,94: 46,76,96: 

<15> a. m}-^ mVdv ig H 6.^= ' (Film Bulk acoustic Resonator: FBARH1 ^ ?A 

oh, ^4 ^w^, -f^tv *%*m tsL® mm ^4 ^hh 

<ie> ' £^vj- f-Al7l#o] 44, ^1 #fSr£- ^151^^71 #4 jl^4 

(RF) ^#4^4 ^ElU 4^-H44°J ^-#7i#^ 

^ 44^ ^4 £^ ^iHl 44 FBAR €4S 31*l]sU &4. 

<i7> FBAR^ °fl^7| ^Hl ^#4 ^4-^1 44 4^4 4£4^1- 4tt4\ # 

^« xjq-o,] £<$o] o] 7 >Sl^ f #4 $4#4 ^4^HH 4*11 #4 of) 4 4 4^* -g-$ 
44 71 Til 0)144^- 4&)*V ol^Qj ^4 ^4 ^ o|4. 
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<18> $J \)1 2] All, FBAR^4tt 7)$r 44 H44tt4, 44#4^ 444 3 7) 

^4 Qsm, 4-4 4 4<#4 44^* ^ ^# 44* 7hh, 

44 44 FBAR^ 444 <§4€ ^ $14. °flt- *4, FBAR4. 4#£ £14. 4°1 

^4lH34<>ll 4-§-4^r ^^^11^4 ^ °fl4 7 J°l ^4444, *efl-i44l- 

<19> 3cl£ #44 44 7 M ol^-*V;FBAR 444 44 £4 4. 

<20> £1^- #2^, FBAR(20)^, 7l^2r#(10)4, ^ 4i £43-^ *§44 
444(22), 4^.^(24) ^ 4 J f444(26)-|- 4^ -§-^4^(20)3. 4^41 ^ $14. 
44 44 ^#£5144 44 44, 44^(15)4 ^44 44(n)A 

s 4-^444. 443 471 44t l 2:#(io)4 44 7 ,Ki5)£ 44 7l4(n)4 44 
4 71)44* #44 ^Ml, "2 44 -§-#^4^(20)* ^44^, 4 

#40.5., 44#-§- 4^#^r 444-^4 ^ $14. 

<2i> a *v, 44 44^(24)1: ^44^ -S-Ti^.t- 443j^l 4^-4^ 141-4 MN7> 
4-§-44, 44 444(22,26)^^ #3Ji^aio)4 ^3- 4#44. 47l 44#(24)4 
444(22,26)^ FBAR £44 ^44 1444 44^ 444, ^4 44^(24)4 ^4 
FBAR4 Q3M- 14*Rr #iL4 447f 44. 
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<22> # 7 ] FB AR7> tW^l 3*fH^, ^^Rr AlN#o] ^ 

(002) -f^H^H o. ^^-s]c^o> 4^ 53o.^ <£s^ $14. o]£^> oj- 

£f^4 *Hf 1^43 s^4| a >n <s]£$4. ^, FBAR^ ^ 

-Ip^ Mo 3^4^ I^t 1 ^ HTfl ^44. 4^1, 1^43-°^-, A1N#^ 
(002)^tiH^^ g7l 3*»H, SHf €44^ (HO) -f^Hfl^^: ^#«Hr 3 

ol il^=}4. 

<23> #_«H^r, oJ4 Mo 4^344^ l^^Hl- ^7] ^flAl.a 4^443 

#4^S## 7fl^Rr 4<?M: 0 i&Z\SL3. 4#45S4. 6^ f-^, 6-1-V.xlq-n} tg^^. 
$1$ Mo i^E-i^^Oll^, ^3lU]^ 44 21fe ^4*H 7] 4 ^1^4, 

(Ar)7>^£## 4-§^S*l , Mo #443 1^43 4^ ^ €4*l7U4 484. § > 
*]4, £3*1^*3 3 £3H?lTr ^43 4^ ^71 ^^4- 

^, 314 2:7iir 2:34t 4#"t* 47l?Hr -S^7> $14. 

<24> th^K °1^4 ^4 Mo43 ^43 ^44?1tt 4^HH €4 

'4 ^fol y s M$4 ^£ Si4. <« wt, 4^1- ^1^ 3-f°H, Mo 4 

443 £3^3 t^sjp^, ^433 ^ iH^fe i^ellil 3*fl 

.-SLSltSj Mo 44?H 4^.2.3.43 4^3^ °>7ll ^£$14. 

< 25 > gc^ > ^Eflo] FBAR ^<q. £ 0 } ( 714 tfofl ^44 #44£ 

-i- §-^i7> sa4. 
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<26> £2a ^ 2b^ ^2fl4 FBAR £4^1 Mo 44344^ 4 £^ 

<27> £2a ^ 2b# %^>^, 7^ ^2:1-011 A}-§-^ ^ o}^ ^4#^ 4°fl 

€ mo ^^q-^ £^44 ^ ^^f^t ^ ^ sm. ^-7i 44^4^6: ^ ^ 

S^(Ra > 10AH ^4H, =1 ^4*1 2^44 £'#4 *r 5^4. o]fe 

14 FBAR^ ^Ij-^-g; 4*>t ^ o}u|^ t 44%M 4^4 5LJL, i|^7^£7} 444 
^ f-*H« 47144. ole^l £xfl£. Mo4^44 f^3S:3; ^4 4S^7^£ 42:4 i 
45} 4447fl ^^}££, ^aat ^H^H {L L 444^ f-^llH sit)-. 



<28> 444, ^ 7] #£0]^)^ £5^*8 <g-ofl 44 Mo ^^^3b^ 

-f^4 s.^-^- Mo 4^444^ *]444 44^3 ^444^ ^44^ 

f 4: 444, Mo 4^44^ 444^4^ JH3£ £L4 -r 7)#oi i 

#4. 



°Wj>z} 4^ 4#4 44] 
<29> a. ^ a o v 7 ]^ *I|£*M £-2.1., zl -=-4£ 4-^ 44'4 

4 444 v 3 44 $ 44^3^- IMM^i <r 5U514 44^2#4 4^44 
Au Sit TiS 4^#°1 Hfl4^ A fls£ FBAR-t ^-g^Rr^l 44. 
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<30> £ 4= ^^-nVO. ^^7} ^ofl, 7l^^# $°\] Au 3^ Ti 

7l^r FBAR afl^^ $14. 

<31> a. 

<32> ^ 7 )^. ^#4, 

<33> 7)^ =?-^%<>\ ^6jJ tg^S)p} =-(A U ) ^ B]E}^(Ti) # °1— f °1 

^€ #4 ^{£- ^44 ^41- FBAR *11^4. 

44 7 ^ MoS. o]^o^^ ^ 514. 



<36> 



£ 4°cR> ^ FBAR £4^- ^ &4. 
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<38> iE*h £ ^4 CfS ^Al^EfloflAi, # 7 j 7]^ ^f-£, £fe 7] 

<39> 4CV7]-, ^ tj-S- *H^*H>H, 7lt *g £tt 7l#4, 

#71-71^1 ^o\) 6\)c^7^ rtlweflol^xl^, ^^$\ ^ 

#7] ItiE^Jf #o]j £ ^ofl 4^ Au 5E^r Ti ^lH#ol 

<41> £ ^tg o_ FBAR ^hJ-h^ ^1^*14. AJ-7] yj-^oH nJ-JLig, Aj-^^. 

71^ #314, #71 7l# A o V^dl #(AU) ^ HlE^CTi.) 

# <^ 7,1 ^7^>- c^ 7 )]4 i AV 7 ] ^-o)!, 

(Mo)A5. oi^^i §}« 3^-44, tf-^lw ^I-(A1N)S. ###4, £ 
^4<H 0 l-¥-<H*I, ^ ^*Hr £W ^ 



<42> 
<43> 



£3^ £ 1^4 1^4 4€- FBAR £44 ^£014. 
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<44>, £3^. FBAR£4^, 7l^2:i-(30)4, =L 7)& -7-i£-g-(30) 4H1 

il #^4(42), ###(42) ^ #-^##4(46) JLS ol^^l 

. -§-^^^-(40)1- ItM, ^-71 7l^^f-(30)^r ^"71 £-W^(40H tfl'^S^ 
«-^^oil ollo)7^(35)ol ^-g. 71^(31)^.5. ol^g ^ $14. IE*V, #7l #<5}JjL 

*i^4(42)£ #5l«€(Mo)^ =r 5**-^, ^71 <y-#f<44)£ IHMtf ^sf 

#(A1N)£J- °1-t-<H?14. 

<45> £ ^ofl>Hfe, MoP.5 ol^^l 3^4(42)3 g^aj t^H^l 
.^oj.^. afl^t}. Mo 3^(42)^ ^^}7] ^-g. 7l^(31)^Hl AlH 

#(39)# Au 5E^r Ti f-^S, ^ f^fe'Mo ^ #^4(42)4 

(110) ^Hfl^# ^ 5&4. <>14 £<>1 S}-V-?H-^(42)ol (110) ^ 

afl^o.^ ^^£|^ f n *H3*r °a-^^(44)S] (002)^Jyfl^# iL#f /r Si 
4. 44^, .^"71 ^^#(44)^1 SWH* ^MM*) oio 1> pBAR £44 ^^-i-' 
7fl^^ ^ &4. SEt, £ w ^°ll 4^ *lB#(39)4 *H?.#^(42)£ it 4 ^ 

W T^f- 7>*H, K^7]^7] HLffr -f^H 7H15.A^ 7|^2] Jf-^ 

<46> ^ Aul- a1h#(39)^5 A>-g-^fe ^-fife, 4^(31) iflJf^- ^-#4^ 

^ #4*>4 4*1H, 3 a1h#(39)# f^*M *H Si 71^(31)^1 4lKTa)f^l 
^?Kr ?H 4^444. 
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<4?> £3^1 51^4 FBAR ^^«o v ^°fl^, ^lH^^l ^4^, 7l^^#(30)^ 

4€4 M , 4^444(42)^ ^431 4°fl ^€4. ^, 71^(31)^ 4^°! 

n # ^^^l^-(20)7> ^13* ^<5>J7 ( # 7 ] 7l^(31)ol # 

4# 4^4 ^Pl^H <§^$ ^ $14. °1 «W ^4 

7] 4°H, ?fl«lB]7l- <|4£ 71^(31) ±^2\ 444(*l5^1)-t- *§^*H 

7i^ 3# 44m ^ 5U4. 

<48> o^, #71 714(31) 44^1 Au TiS. 4=fK39j# ^4fe Mo 4-^4 

44(42)4 A1N 44#(44) yJ, 4^-444(46)# £4*Us #44<^ -§-^4-^(40) 
1- ^44. 4^3-?^, wio>^# ^4<^ si^^t ^H314 4£ ^-2-^ *H4 
*M °fl^^(35)l- ^^4AJ?.^) 4^3H 4^ FBAR i4« ^ &4. 

4471 4i ^44^3*1, 4^44^- (lio)-f^tifl^^ £$m 44^1*1 ^ 5d4fe 
dl $14. 443 °-3-, 4 ir^l 4# FBAR 4^444^ 4445] 4^4 4 
M4, a $H 1)43^ 44f^ 444^£ 44*1 Q ^ 514. 

< 50 > Si4^- 4 *fl-g-:g Au TiS. ^4 *l^f^l S]4 Mo 44444^ 4 

^43 4*34 444 141- 44^m iiefl3.°14. 



1020030021705 #^ 2003/5/1 

<5i> £44 14* 4*114, -a ofl^c i5)E] (Emerald sputter)!- oj-g- 

*M, ^4*3 43 # 3KWS o}e^£oJ-£ 2 xl0 - 2 ^0.^ ^-Jl, 7 ]^3£# 

250°C5. 4tt ^fi] 61 f^^il, 5711 Si Mo 4^31^4^: ^43, 444 Mo 
^^■*tf L T t £t ^4534. ^, *«1 45H( a )oll4fe #2flsl 4«H 

^e^§ Mo ^^^^-i- 2]^ f^-tfr^JL, ^12 ^ ^3 Hl3H(b,cj4H3r, 4 

44534. 

<52> atr, £ ^ofl afs ^li ^ 7)12 -^HKd.eH^, 44 £ 44 Ti4 

Au#^S] 7l%_o.iSl 4^ tij-xj^^K 7lt 4°ll Taf^-i: ^#4-2-3- ^4534. 
<53> 4 Hls^sl- ^4<^H1 tcj-sf ^4 Mo 4^444^- XRD £4-§- ^-sfl 1^43 s. 

^■i- 4#4S^4, XRD £-414°H 44, XRD o ^#(q = FWHMCfull width at half 
maximum) x0. 425)5. 4#4S!4. 44 XRD o XRD£^14°H 4^ W140 = 20°) 
i Sfl^Rr MoSl ( HO^Wfl cfltr 44OT. a 14, 44 

XRD-g-4144 XRD o ^ £4Sl ZLEfl^S uf44$4. 

<54> £4<H1 £44 ZLSflEl- 42:4.^, 41 £ ^2 Hl^<m(a,b)i4fe, Mo 4^444^1 
(110) -f^Bfl^ol 71 Sl 444*1 ^5*^, 43 aliEiCcHH^, XRD o *M 2. 4° S. 

nfl-f HTil 444 (iio)-f4*HMH »ti-f 34^ ^^s. 44#4. 
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<55> 4*14, £ 41- 41 ^ ^4°H4fe, XRD o &oj 0.81° 4 0.53° i£ 

*1)4 4£ TO^, 3 Mo 444°1 "fl-f -f^l ( 110)44 «114^# ^ 4 
■Ir t ^ &4. 



<56> o]«2). 7^o] t a]^^ ^*>4 &7i4, Cr, Ta f^S *l£^ir ;g-foflfe, 

a $H #4^1 Mo 444^4^ 2^H- 0 -V. (110) 44 Wfl^^- 7 }7lJl £44 

. 4, D U4 #]4tN 44°}, £ 44°fl 4€- Au SEtt Ti 7§-foil^ Mo 4 

. 4£ *H4 444 (110) 44 Hfl^# 4t4t 3# ^91% 4 &4. 



< 57 > 4^4 4-E 4fe FBAR^44£ 4^141 3-§-€4 $14. £5a 4*1 5c 

-c: 44 44- 4^3 4£- 4443H 41- FBAR i4U 444^ 4vU"^14. 



<58> H5al- 4^44, FBAR^Hr, 44°ll *l^.fK69H 1144 7l44^#(60)4, ^ 

a]^(69) $H £43^.5- 44 444(72), 44#(74) * 44444(76)^. 

£- <>14^4 ^4 ^44(70)1- £444. 47l 7l^2:i-(60)^^$7l^:(61)4 zl 
^ofl ^Ajsj^ 4)H 7,3( 6 5),g- tv^ ^yefloif (63)^.5. ^1444 4 $14. 4^1 4 
44444(62,66)4 #^Je14(Mo)J^ °Wo\^ 4 $1^, 47] 44?K64)4 44*1 
4 €4#(AlN)iL5. c»14 c H44. 
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<59> £ ^Al^EfloflA^, £35] ^Al^Efl^ ^Q], MO ^ £^(72)# ^4*M 

^1131^(61)^1 Al£^(69)^ Au ^ Ti ^^S. Zl a]h#(69)^1 ^ 

3-5^ Mo ##^(62)3 (110)-f^yfl^# #J£S- f ^ o|nf. 

<60> JE 5a o1j £A] 53 FBAR i^f^ 42: ^^M, <#7] 7]% 71^(61)^ 

^•71.71^(61) #ofl Aj-71 5lA|ft lf^ 1^-^l , y#(63)# *8<S*Kr ^Aj 
€ ^ $14. °H, ^71 ^ti E fl<y#(63)^ ^o)l Au'S^Tit °l-g-^H a|h#(69)^ 
f^t a $H Mo ^^^5>(72)2f, A1N °^d#(74) g ^^^^(76)# 

S 5l^#^- *fl7|*H ^^(65)4- ^^jf-^-S.^ £5a^l FBAR ^# ^ 

<6i> £5b^ £ £ 41 ^Al^Efl^j n}s. FBAR 4i*V^ ^^0)4. 

<62> £5bl- fe^, FBAR^a]-^, #^1 a1jp^(89)^1 7l#^f-(80) #4, 

ZL a)^(89) $H £*HUS ^£ ^ #^(92), ##^(94) * W-^*K96) 
o.s. oj^o}*! ^-t ^JfOO)* 5L^tV4. ^7] 7l#^l-(80)£, ^el#7l#(81)4, 
=L $H f^sjoi *1M^(85)# ^w.^l < y^l^#(82)4, zi ^we11^1xl^^( 8 2) 

^s^.oflo^ £^ ^tieflo]^(83)AS 0)^0]^ ^ 014. hl*V, AJ-7I Aj-^w, 
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3^4(92, 96)£ ^H].R^l(Mo)A^ ^l^-o]^ ^ oi o.^ _ a^ 7 ) «g-^(94)£ oi.ed|| ^ 

<63> CIS}- £ ^Aj^Efl^ tflft <3^# y oM*}7l ^H^^Bfl 

I" 4"§-t>4. £ ^HWH^, MO ^ #^4(92)^; 

SHI,. 'Sli ell ^1#(83)^ °)1 4^#(89)# Au Ti #45. ^^.5*1, n *li=L# 
(89)4 #44fe Mo #^4(82)4 (liomjwfl^-^ ££4, ^M^> &4, 

<64> £5b oii £ A]^ FBAR £43 ^yj-^iA^ ^s. 71^(81)^1 ^ # 
^4^(80)^1 cfl-g-tm <3*H IH#(4:£4)# ^4fe #314, $7] 
4t ^ti-3l4*l*l#(82)-§- #314, ell ^1^1 #(82) 4 #7l 

sHf 4H1 ^«-efl°J#(83)# ^*Rr ^7) 7)& ^i-(80)# ^^f ^ &4 

. °H, #4 31<?1#(83)£1 4#°ll Au Stt Til- ol^fH *lH#(89)# ^ 
zl ^ofl Mo SHf*l#4(92)4, A1N 44^(94) * ^-4^4(96)4 # 
4*H ^-^44(90)# ^^t>4. aJf^S «14«- -f-*fl 
# ^]7]^H °lH^(85)-i- ^4^-3.*) £5b^ FBAR. db.4# ^4 <r $14. 

<65> SE^r, £ H5c4 4£ ^Efl^l FBAR ±AS. ^% *r $14. -£5c^r 444 

44^1- 2 7fl4 -§-^§-4-^7} <§^£ FBAR 4i4l- 
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<66> J£5cl- A] J= * (119H 7l^^#4 ZL A]£^(H9) ^dfl ^£ 

27fl fil ^-W^l^-(120a,120b)# £^4. ^-W^l^-C 120a, 120b) ^ #*}Jj^^- 

^(122a,126a^ 122b,126b)4 Q&^im)^ £W. 4 ^l^W £°1 , 27fl<i] -§-^ 

(120a, 120b) M#(124)^ ^-fr^r 5£4. ^} 7}% ^#^r 3" 

^#^^(120a,120b)^l tfl-g-^ i«H^(125a f 125b)-l: 7l#(lll)oH , £3*W 

<4*i€ °iH 7 J(35)4 t^s.*i, a *jw^4 ^ 514. 

<67> o]«4 £o] ( a. ^o_ tpj:^. jp.^^ FRAR^W ^^sH, Mo ^Ff^^ 

FBAR ^ °J4. §M i^l€ ^1^31 ^ £5a ^ £5b2l FBAR &*HH , 

1- SExr ls)-l-(Si x Ni- x )S oj^ol^ - £4. ^ ^oflA-1 *fl-&£|fe Au ^fe Ti 

<68> a *V ; £ ^ofl 4^ AlH^^ ZL f^^l cfsi- ^ oj^ ^| . 4*1, 

Mo o^^q-tn-o] ^^^HHH tfl^H5lli( internal stress)^ afloH ^_a.*V o>e^. 
^Hl #7ll&oj , -o-^fl 5fe Mo SH^^te ~r 514. 
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<69> o)l- ^t}7] £ t^*Rr 4^ *M (Si x n X - x ) S. 

<70> £ oflA-j, Mo ^Pr^R^, ^1^= i^Bi(Emerald sputter)* <^l-g-*H, ^ 
5)^*8 # 3KWS *>al, 7l^Hf - 250 CS. ^r^r f^^^-S Mo ^Vt-^R 

^ ^^^>5|, ^-SM: 44 2 xl0-3 ( 5 xKT 3 , 5 xlO" 2 ^ 2 xlO^ ^S^H 4 

7flSl ^HU.b.c.dH *H#*Hr Mo ^.^^ *r€*r^ 

<7i> n ^3}-^. <go^^ Mo *pf*i^4-g; XRD f-*fl 13)^3 5. 

6^ 3ifl^S uf^^c]-. -f^J, 4 Mo 3r^^^^ XRD o 0.58° ~ 0.64 

°3L nfl^^Ei, (110)^1 wfl^^l ^ -f^ ££.3. 44#4. £th d r^S £ 
>£sHl 44 4 0.6°^] 1-4^ £41- i^, €- & <r £14- 

<72> o]4 4£ Mo 44^4 ^4*13 4-§^ «-og- A] = f,ol 

< 4€ Mo 4^31^4^ tfl$ iL4 -"jMHS-S. £*4i>}7) ^4,4^ 

< 73 > -f^ * ^2 ^HKa.bH^, ?144 ^JBja. A oHl 44 

Ti ^l-EL^ *§^4 ^Hl Mo 4^3R4^r $W5!!Ul, Al 9l *l)2 Hlj3L<4(c,dH>H^, 
^sz. 7 ]44 ^El-^- 44 4S^$°1 33 Mo 4^44^ 

4?1 tijiilojl *2 ^AHoflA-i, MoW^^^ 6>S^ 2 X1Q-3, 5 
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xHT 3 , 5 xlO" 2 ^ 2 xlO-2^ ^?1*H ^ 47fl Si *H$^ ^ , # 167M tfl*V 

XRD Ska, (HO)^tiH^-i: XRD'o # tf#«H o>s^^-^ #sH 

4-& £7S] ZI5H3X ^40=14 

< 74 > £ ^6fl 4 = ;*)]! ^ ^2 ^HHHtt, 44 0.53° -0.57° 4 0.58°~0.64°S t?fl 

■f Q 44^^, ^£ &«3-$SH 4€r 0 7J-7J- 0 .04°4 

0.06°S <£4^ 44^1 ^ol^4. o]ofl ^ f 4i g ^2 HlHi^l ^^-ife, 

44 1.59°-1.95°4 2.31°~2.47°S €• &i>-5L 44^°-^, °F = ^ ^^^^1 4-2- o 
2] £5KE 44 0.36° 4 0.16°S f- £43M- 44vfl&4. 

<75> ^ ^6] ^ ^ yj-Alcfl 4a Mo ^.^a-tij-^. (llO)-f^wfl^ f 

^ Mo «Wfe, nfl-f -f^ (no)-f^till^# 44^4, 

4<^£°.H 4^ <^5i pfl-f 44^r ^4 *r $14. 44*1, 4€- FBAR 

<*Htt, i4 7 iM 444^3] A^sm Mo 4^^-44 vfl« ^Beflil- ^71 

^*1H, ^44*83-34 4^£44 4^4 .^Til ^ $14^ £471- 

U4. 

<76> £ *V ( £7^] 44 £01, £ ^-tgoj) nij-s ^ofloj T^O-ofl^ 457^01) y]^ 

^ 4^1 #4 ^St(^5l^7l# £E^ *lE^ 14l"7l^)i 44, ^tifl^Sl 4ol7> 
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<77> sj-jg, £ y^ofl 4^. FBAR^l-^ Mo ^H^^^cr, 4^, -f- 

H5L£ £^3)4 ^-f £fe4. 



<78> £8a tfl^l 8d£- £ ^ofl 4-E FBAR£44 Mo ^^^ej-g; SEMJlS. f 44 

°14. 

<79> ^44, -£8a £ 8b^r 44 Ti^lH# #o|j ^4 Mo4444 £^31 ^ 44^ 

2:1- 44^4, 5L8c 4 8d^ 44 Au 4s.#(4#4 T af^ S.^) 4> 

*>fl Mo 4^43 a44*fl ^ t+'/i-r^ 44*14. 

<«o> 518a 4 8c# 42:44, £ 4^1 4^E Ti^H^ Au4^# 4°H ^44 Mo 

SHf*! 5 ?-^ £2aS] FBAR^H 444 Mo Spr4^r4<>ll wl*fl £4444 nfl-f 

4 t $14. £ 4^°ll 41- Mo 4^4444 £4447l(Ra)fe 10AiL4 4 

ins, 444^ S^^H sit 4°cR t a- 4^44 *r 44. 

<8i> ^*> > H8b 8d°11 £44 44 44. 4 44<H1 41- Ti4£.# Au4^# 4 

4 Mo 4^444^ 44^2^ S2a^l #zfl4 FBAR^4°fl 444 Mo 4^444 

oil 4*H n ^£4 s44t11 444 ^ $14. 



<82> g;^ a yl^Sl-^ 4444 ^H\o\] tfl^ 7)%9] #£4 

?14 34 ^44^ 7l## t4*r 4-as4, 4^444, s44 4^14 4^1 

4^4 44^ ?2f 4tt 4# ^# 5-H1S, ti.2fljti]:A>l- ol-g-^V 71^^1-i ^ 
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27fl^l #o] sr)]S aj^sl aU>nV + oi^. 

3¥^$H 7l^fl^ ^ ^S] ^ ifl^Ai 4<£$ ^Bfl^ 

m ^ fc^l 4^44 3£ # 7l#^^o] xl^lA 7> ^1 ^oflTfl^, T^ig- 5} 

<84> #^44 £ FBAR ±x}°\] 4^3, Au SE^r Ti 4S.f-t: 

1, 3. $H Mo *H^44 1)^^3-4 4^4^HKt>]*H>H IHMul, 
£4^3)4 £-g- <r ^4 444, (110) f^Bll^i ^HEt, 

?Wf444 A oHl $>$3 AIN <&£$o] -f^*l ^^-i- (002)1^^^ 

4^ ^ $14. 444, FBARdb.44 ^44^ ^1 'IMM^L 4r $14. 
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[3 7*8" 11 

#7l ^6fl ^-(Au) g ^E|-w(Ti) # $ f-^m .ol 

f- it ?]-&)- It FBAR £7>. 

(Ta)S. ^4 ^i: 3 £^-*>fe ^-g- FBAR 
3] 

A o v 7l Mo'3. ^l^^l 3# ^-£5. FBAR ±7}. 

1$^} 4] 
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$7} 71 n ^H^l ^lf-^ ^ FBAR 

5] 

-g-*H:- 44 3# ^8.2.3. Sfe FBAR 4i7>. 

71^ ^2:^, A o^# 4tt 71^-4, #4 7l^ ^°fl ofl 

0^#. 4tt ^JS^S]^ St^Hr 3# ^ FBAR 

[3^7] 

^71 7l# 5g£$ ^1- 4^ 7.]#4, A <M 7]#£) ^ofl ofl 

t^Hr ^^^ 0 J4^#4, #Jf;g- ^-7] ^ti^^44f 

A oHl ^€ ^-a. ^$°.S- ^ FBAR 
13?% 8] 
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W% 9] 

Afn]. $ o. f ^o^ PBAR i7f, 

10] 

7l# ^3*Kr C^j; 

#7l 7)% ^«\] =(Au) * E]EHj-(TO ^ *V Al 

(A1N)S "MM-, ^ ^i^oi ( t-xl-?!A7. oi^^j f - ^<^^ ^q.^ ^ - 

# S.^*}^ FBAR ^7]- Tfl^oj-^ . 
11] 

^]10%H1 5U°H. 
FBAR i7> ^^Hj-rt 
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m^-f i2] 

# 7 ] AV«.^nV^. MoS Ojs^^ ^ S^os *}\:- FBAR i*} . 

• [^^13] 

A oM 7]^ *\^\t= &7\)^, ^*Hr ^n^, $7} 7)&$ 

°fl 7flWl3l- ^*Rr <^14, 7l^o] £xrS. 7fltijE]ofl S^^g- $ 

^•71 -g-^^H-i- *o]) ; '-sj^-i- *IM*M 

^*Rr #311- Pi £f^Kr ^ *te FBAR i*} . 

[$?^ 14] 

nm^ .^*Rr , 4^ ^*Kr #7)101 

FBAR i^} afl^^ . 
I^T^ 15] 

*fl 10^] $X^^\, 
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#7\ £31^, 7)## A]^}^ #7)1 

^"71 7}$r°\ ^ - a> 71 ^-^^l«7l- ^1 <^^i 3Hf-§. $^*Hf 

#7l *>4^ ^1, ^T^H 

^*Rr P] If^ M ^ FBAR 2)1^^. 

[^7^ 16] • 

^-71 71^ -7s-S-a- 4^Rr <LMll:-, ^fH* 3fe 7}^ 4^}^ &7\] 

$K ^7) 7l#S] # ^-71 ^-f^^^-7} ^"^H ^SR? ^1^, 

^-71 ^q-o^ ^-71 sHf^ ^llTlfH 

£311- d) its}b ^-§- ^ FBAR dt7>^ afl^-^ . 

17] 

$7} la £ |ojf^ ^f- ^ av^o] ^ o ? . ^ FBAR 
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